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Binding energies of these model structures were obtained from the orbital energy, which was calculated from the highest occupied molecular orbital (HOMO) level to each orbital. For simulating C1s spectra, the calculated binding energies of tetracene, chrysene, and Z8-A8 were accommodated to actual binding energies of tetracene, chrysene, and HOPG, respectively. More specially, the scaling factor of 1.038, obtained from the actual value of HOPG (284.3 eV from valence band edge) divided by the calculated value of Z8-A8 (273.9 eV from HOMO level), was multiplied to the calculated binding energies of Z8-A8 to compensate for the difference between the calculated and the actual binding energies. In the same way, each scaling factor obtained from the actual value of tetracene divided by the calculated value of tetracene (1.042) and the actual value of chrysene divided by the calculated value of chrysene (1.042) was multiplied to the calculated binding energies of tetracene and chrysene, respectively. From these results, the binding energies of the other structures except for tetracene, chrysene, and Z8-A8 were obtained. Figure S1 shows the actual C1s and O1s XPS spectra of tetracene, chrysene, and HOPG. The ratios of oxygen to carbon were 1.8, 0.1, and 0.1 at. %, indicating that the peak shifts of C1s spectra caused by the existence of oxygen atoms were not occurred. Figure S2 shows the actual C1s XPS spectra of tetracene and chrysene measured three times at identical positions. It confirms that the samples were not damaged by X-ray beam. Figure S3 shows that simulated Raman spectra of GNRs with zigzag and armchair edges shown in Fig. 1 . Table S1 shows the peak tops and FWHMs in XPS spectra of tetracene, chrysene, and HOPG. The FWHMs of tetracene and chrysene are larger than that of HOPG because ratios of edges to basal plane in tetracene and chrysene are larger than that in HOPG. Tables S2 and S3 summarize the peak assignments for the Raman spectra of tetracene and chrysene, respectively; all peaks in the experimental spectra were assigned by observing their vibrational modes (Movie, SI). 
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